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aW-bji^^o] 7]^ #q ^ ^is}. o]^- o]^.^- ^o* 13-13 ^ # 

^*}JL, ^SL^°\] HlBfl^ ^«>, Tifl^l- *J ^^x>l- 7>^sH ¥ 

S] ^ 7^ ell- ^*Kr ^f^sf, sj-^l:^ Ejl^ol S-^ *1 Q]^o^ ^ 

Tfr ?W °l-§-^^ ¥ 3* HjrM^ 7^# #7fl ^ ^ TlSll- 4fl 

71-^1 &\^o] 7lel# H]^^ 7>^^1^ ^^}JL , ^3}-^ 7} 

a>*M ^ ^1" Afl_Ql^ol 7^511- ^*Kf ^til^Jl, Att^-ol 

3EJ±t}. ^AS>J1 ?j£7> :gtfl3Hl ^e^- ^ ^ ^ ^ ^ °1 sjul, ^fl£7> ^cfl^ofl ^ 

£ 1 
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^_Ej]^oj 7]^ ^ « C V^ * ^s}. ojl- o]-g-^ oj^vcq <^ ^ ^ ^ 
{Method and apparatus for measuring color-texture distance, and method and apparatus 
for sectioning image into a plurality of regions using the measured color-texture 
distance} 

[51^ -i^i 

51 1^ ^ ^<>11 2R> ^-^^<H TIE] « 0 >^* ^^*>7l ^tl #^-^mol 

51 2^T 51 1<*| 51*]^ AH_Efl^^O^ ^-g- -g. WVT^ofl Afl_ 

51 3-8: -S- ^ wj-^^. ^§}- 7 | ^ ^.^M o] c} . 

51 4^b 51 3°fl 51*1 ^ ^-g- ^*§<5Kr -g- Sltb °m 

£ 5^r ^ 7]1^^ <^«ol 2 >2 4^ me]!- M-E^tt 51^1 4. 

51 6^ 51 5<H] 51 Tfl^l ^fl^ ^ 47H^ ^ ^>#^ <g<* 

^ ol^>^ <3<*j#.g- q-Bj-ifl^. 5L^o]cf. 

51 7-^ 7}^ ^151* ^^*>7l ^]Al^o] 5Hg°lt}. 

51 8-^ 51 741 51 a] ^ 7)2. ^-g- ^515--^ ZL2fl^^ ^Al^o] 

51^o]cf. 
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£ 11-8: ZLSfls cj^^w.^ w^oH o] §}. U}5J-*1*V <^AH1<£) ^.^ £ o]cf. 

£ 12 (a)Tr <9 3 # <3^-§: M-^Jl, (b)^ ^°\] ^t!: <3 

"3 ^ H o v ^ ^ ^€ <3^* i-hM^r SL^t}. 

£ 13 (a)^ # M-h}^J1, (b)^ <3 

^ ^ ^ ^ M-^Lfl^ £^14. 

S. 14 (a)^ # M-^Jl, (b)^r 

^ ^ ^ <3^-§r S^olcf. 

<16> ^Vl^Tr S^(illuminant), #4^1 ^ #31^1 ^ 
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shape), <>l#fi] 7l*>«j-^o] ^ «fl*l (geometry) ^ M*}^ ^ ^3 # 
Jl $1*l-f-°l 014 oi5l*> ^l^r a^^l ^ofl oi^ l7l1 

^Efls. <^ 0 MH oi^ 1-^1 M- ^ <3^-& afl^oli} ufs 

S^^iL^ ^gr^l^r ^o]cf. 0)1- ^2fl^ ^ o^c* a.^ 7)^0] ^o] 

<i7> ^sfl^ <^<* ^ *VM-7> 'Method and system for measuring color 

difference'eHr *)]-=- ^ n]^- t£-§t US5751450^] 7flA]£]c^ 014. 03 7 ] o\] 7 fl a] ^sfl 

3 ^ ^-s] 7}^-Br -^-i-Hl^^l (Euclidean distance)^ <^f2)o s 

ol!-# tfiM] #)-^}^ -g-*fl^ ^Cf. Sfl M^l-TS, 7^=1 -4" T^fl- oj-g- 

*M ^^"i- ^-S]*>7l nfl^-oln]-. ^^- > ole^ ^oflAi ^2fl^ o^V cg<* 

71^ #3H ^Rr ^ ^Ir-i- >HS 4=- #*flofl 5J^^ 

^ <$^-§r ^t}7) nfl-g-oj), o^Vo) <gq^ ^l^S. £-3*1*3 ^ £534. 
<18> SE?V, tifl^g S^ofl ^-*fl<2] Sj-^^-o) 4|>£;*>7 r ^ 7 fl§>^ 

£14 eflt 0 ! <H3 efl^ ^]*>7> s\#, ^sfls] <3<3 £3 

1-^1 i^£M°> ^ sf±tt *fM-^ -S-^t!: ^ofl if-^l^, ^tfls. ^g- 
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**H1 ^°]« Jl^^l &ji f ijL <$<*\^9) tg^v§- ^^^>7l nflg-ofl 

^-§- ^1^5. ^ £-^-8: SHr^. 

<21> ^. ol^.^ ^2 7 }^A 3}-z\}±r, ^-^^ 7^ ^ 

S}^ aJ}_U}>-^ 7^ ^ 1- ^<5Rr n 

<23> ol=jix> ^4 7l#^ ^1^, ^7} ^ « 0 >^* ^ 
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<3#3 sMi!- 0 l q ^H3*l« *J) ^ -g^HHH, ^ ^1-^ 

*1\5Lx} 31 ^]#*H1 7\7] Cf^ ^1L5L1- -^^J-Jl, Jfo^ # 7 ] ^o_rroll v) 
«H flS^h ^flSl*} ^ ^#*V«- 7RVSH # 7 ] - ^s. A |.olo) a}> 7^£j# ^*Rr (a) 

#7))Q, sMi^l cfltb aji^ ^^<H ^ ^^HHH, ^ 

^r* °l-§-*M #7| *f- 3* A>o]o| ai^A^ 7^^ ^gj.- (b) ^ #7} ^ ^ 3 

* ^ 7>^*1<2)- #71 Sj^oi 7le|« 7}#*]2}- ^#*>J1, &*±& 

7f#^H #7) ^ ^1- A>ol^ 7]^^- ( C ) ^TlftS, 0)^.0] 

x\51, ^#0] cq. *fl;£j£t). ^_B.S}jI ?l£7> *lcfl3Ml ^e^- ^ A -*l£r ^^°1 3 
JL, JH5.7} #7l £tfl#6|| ^ ^#^ ^^1 7>^Cf^ AH^JfEi #7] 

<25> #7] *j|2 0)^7} iflSfl, ^-fS^^ 71^1- ol-g-SH <8#-§- 

^H^S] ^-gr^Kr £ <8#3 <83 ^ «<H^, #7] <^ <8# 

-§: wV^-^o.^ ^sM^lJL, °3 #°H *\ ^*1 ^-^-i: #Ss}^ 

^7^1 #71 q 1^*11:4 #71 Uj^M ^#21 Sj-4i #3)3. ^ffcL, # 

71 (a) #71)3. ^*3*Rr #71 (c)^TH^l, 3l2l-nl= <^<* ^S-'fH SjTlSH, 

#7l q-^^o) 7)€\9\- -gr^SM: HlJU^Jl, U)MQ ^o\) #-§-bH #7l «§#Sl 

^l^ji, ^1^-^ <3<*!-o)l ^if 71^ ^-g- ^l£S.^-Bl <£# 

ZLeflsl- #71) ^ #71 A_tt_Qi^^^ Tislfif A]2 ^JsJt-i- al^l-Ji, «1S^ ^4 

#-§-«M #71 <£# ZIBfl^oll g_A)Q c^^^o. tg^-sH ^# ZieflSl- 

(g) ^"7115. ol=o^^l^ ^ol 4^-2]^. 
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<26> 



7} ^ Al-O]^ Efl^c^ T^^l- T^V^JI, 7})^€ ^"71 ^^O] 7i£ll- 

71 S] Tfl^Pf ^ ^7) ^ 7l£] Tfl^iEL^-Ei #^5]^ #7l ^ 7^^. A_fl 7 >^ 

7>^^1^ ^^}JL , 7R>*KH ( 7>^ ^-^I^M 7]elS 

£7> ^cfl^oll ^ ^ ^U, ^£7> ^71 ^cfl^oll ^e^" ^ ^ 

^-71 7fl4 -BM1* o]^ 7 ) >S-7l A^-^l^cH 7^ ^V^a.^^ t^TT #7l 

An-ai^cH 7i^# ol-g-^ ogaj cf^ 7 fl^ <3^s.S. ^-£-*Rr l^ofl 5] *V 

cg^ ^w. ^1^, #7) <3^-9r ±% tiJ-^-^^S ^«SM 7] Jl, 

n^\jL, Tj]^ A o V 7] ^ ^ ^"71 Qji^ ^1 ^"71 Afl_Hd]^^o] Tie] 
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?]&. ^l£^Ei <^ ZLEflSl- ^-2- ^ ^g-^- ^ 

^ ^i^o} 71 Ell- ^*Hr ^^1(^110 ^ X|12 #7im) ^ ^TlEj, ^j^M 

Tlsi; ol^-ofl zj-zj- Sfl^Hfr 7>^^#^ ol-g-^ ^-al^ol 71511- ^}^r ^K^i 
14 i£7\})S- o}^-o]^. 

<30> £ 2^ £ 1^1 Afl-ai^^ol 71 el 4§j^ wJ-^-ar ^*Hr ^ v ^l 9]^ aW- 

^Sl #*1<9 1- a) , ^ TlHl 711^(20), 71 Si Tfl 22) 

^ Afl_@}^o1 71 ^ ^^-(24)3. ^^tf. 
<3i> £ l# £ 2°fl Ajj Tie] 711^(20)^ Sj-^l: ol zt^ ^ 

^, ?l£(B:Brightness), *fl£(S:Saturat ion) ^ ^^(H:Hue)^- ^^^f INl-g- -f-sfl <y 
^Sl-uL, ^ ^ $\5L^2] 5fl£l:Ol ^ Afl^-s-ol z|7l t}=. «-c^5> 

-2, ^ja.3E<H] «1 bH*H fl5L*h ^ ^*M- 7}*VffcL, 7}*}& ^ 
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«- ^ ^-t(x ^ y) Aj-o]^ ^ T^j^ ^_Efl^A^ ^-^«.(24)S. #^*Vcf(^110 

#31). °1 *A-^\^o] ^ ^-Br, BUSS. ^ ^-^ 

oflA^| ^7f^^ 71^ i^il-g- oj-g.^ f4.£t ^^*Vrf. ^ ^ 

(H)^r flSKB)^ ^H-£(S)iiq- ^ ^£L® «3rcf. *l*fl, ^51(B)7} :gtfl# 

'O'^) ^et!:^ ^^r ^^-(H)olM- ^flH(S)ofl ^*>7fl ^4. >*fl 

1*1*1], ^fl£(S)7> ^tfl# 'O'^l ^eWS s^JM 5)^ A_n^-( H )^ ojojo^ ^ ^ 

<32> ^ ^tgofl 4^-^*1: °^*HHH, 7^ 7fl^-(20)^r *d^*> 71^ S^s. 

-i: ^JS.£» SIS.*]-, ^^1- ^ ^*H1 4^- ^r«H] 1^1 ^ *} 

<33> 1] 

D B H S1 (x,y)=W B | B(x)-B(y) I +F H [min(S(x),S(y))](aB+b)S | H(x)-H(y) | +F S (S)B | S(x> 

<34> o^H, B(o)(^7|Ai ; x SL±r y*\] «fl^cf), H(o) ^ S(o)tt ^ ^#(x ^ y) 

tt *MI«M1 -f ^s]^L, B(x)sf B(y)^ ^-g-^ M-^-iflji, s(x) ^ s( y) o 1 3§ 

M# M-^ji, W B , a ^ b#£r ^ ^Hr°fl sfl^H, F s (j)Tr ^fl£°fl ^ J± 

^ f-^r* M-Bl-iflJi, F H (j)^ A -^cHl tflt!- <d*8 ^ ^# M-^-^q-. °] *fl, ^ 2± 
^ ^r[F s (j) ^ F H (j)]^ *fl£^ as^SHH, ^BiESl *M 

* ^^l^>7l ^^fl ^>-§-S)^q-. ^^fl, SL^ #*r[F S (j) 2L^r F H (j)]*r j7f Ui 

j7]- S)ZL, j7> lol^-ol^ iol ^ ^ 014. 
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<35> ^*VAi I^w-Ei ^ SJ^ol, fliE*f[B(x)-B(y)], ^#*>[H(x)-H(y)] ^ *fliE*V 

[S(x)-S(y)W*r ^"71 cf€- ^«H^ 5a°-^, o] ^gfl^l^ #^£^1 

<37> 2] 

DBH S2 (x,y)=W B [B(x)-B(y)] 2 +W H F B [B(x),B(y)]F s [S(x),SCy)][H(x)-H(y)] 2 +W s F B [B(x)3(y)][S 

<38> w H ^ W s l:^r *tt ^°\) n^}^-, F S ( • , • )xr sfl^ ifl^r «1 Ji^ ^ 

# M-E^LflZL, F H ( • , • )tt tfl^- ti] i+E^t}-. 

<39> 2S.^-B\ ^ 91^°), ^l^([B(x)-B(y)]2) ^*}$) *fl^ 

([H(x)-H(y)]2) «J ^S.x}Si\ ^l^-([S(x)-S(y)] 2 )^^ ^7) tj-^. ^#o] ^fl*} oio tJ j > 

°d ^ in2# ^^m^ 

*(x ^ y) A>oisi Hfl^^o) 7]el^. 7fl^>Ji, Tfl^ Eji^^oi Tie)* aH-hi^^ ^ 
e] ^^^-(24)5. #^4(*fll2 #31). <>1«- 31*11, ^°ll 51^- ^lofloiM 
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<41> 3] 



D,(x,y)= Sw 2 S I t^x)-t^(y) I 

z=J k=l 

<42> °)7}*], w z "b Ifl^o^ tf- 71 ofl ^51^ 7># Tfl^l- q-EWU, t k z (x) ^ 

t k z (y)l-£- x ^ *J\^o] ^^IfSAi o]foi] cflsfH^. k=1> 2) ..... 

K<*fl Sfl^-S>ZL, z=l, 2, .... Z<^1 Sfl^SKa, Z^r dt^^S.^ *#^rf. c^7]^, S]^^ 

<43> ^112 tMl^Ml , 4* ^r^H=l 4<H1 Ji<^^l ti}<4 7^o} > q-q^6] ^-^(24) 

^ q t]^ 741^(20)^. l 2^1 i^^l ^ TieU Dbhsi ^ 
D B HS2)» ^ 7>^^l(w c )^ 3<H1 iL<^3] 7H5}[D t (x,y)]!- e]^ 

xn-ai^o^ 7^^[D(x,y)]S^ 0UT1* **fl #^^^(^14 #7fl). ^ 7 H, ^ 

-al^^o] 7^ ^-^a. ( 24)5.«Bl ir^Sl^r ^j-^^M ^Sl7> cg^-§- ^-g-ljKr 

n ^>"§-€ ^-f , ^-eji^<H 7\A ^^(24)^ ^ 7>#^1^ *i\^o] 7>^1# ^§>7l 

^_s-*v 6j|^. i-^, ^ Qi^oi tt^r <u n in3* ^m^. 

<44> 4] 

D(x,y)=w c D c (x,y)+w t D t (x>y) 

<45> oj^K £ 1 D ^ £ 21 S.*]& ig^dfl ^*); ^ g]*f] ^-^1^ 

^o] °]-g-*H og^ cg^o. c^7]l^ ^£-*Rr £ t^l ^ 

<46> £ 3^r ^ ^1 S]*}- ^ ^-1: ^^^>7l *ms.*l , 
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<3^M- ^^i^: ^ ^ «?i^<H ^H§*l«~g- #7}K*1130 ^ ^132 ^711), 

Sfrfe #3](*ll34 ~ ^138 ^})S. o] =.^^14. 
<47> £ 4^ £ 3«^1 JE*1=1 y J-^-i: t*3*Rt Sitr ^ ^-g- ^-^S] 

-M-s^^-i, cg^- ^ ^el^-(pre-processor)(40), ^H3*] ^-¥-(42), xfl-^^^^ ^ 
^1(44), ^iL ^^(46) ^ ^.Sfl5. ^SHf(48)^. ^^4- <^7H, 

^o. -sg^j^ zzofl tfl^ ^ ^ 
<48> s. 4 ofl ^ ^^1^(40)^ <$n&x\ IN4# ^-sfl <a^^: ^3 ^tf-i- ± 

^ £-4i 0 J #£-<Hl Sfl^sRr 5)*) 91^ ^ -2-^<?l 

°1^H *H#*Kr ^f-g-O-S °1-^<H3 014. ^ 7 ]a^ ^^-^ z]- ^ iL^-b 

€- 7}^1 iLi# S-Sfl^- ^ tr^. o^c-ll, ^30 ^TlHH, i§ 

#5**1^ ^l^^Jl, ^*S}-=1 ^*ltr ojl^ 1# 

^ ^*fl^ #^^1 Bfl^S] « ^ ^#<^ 

(Edge-preserving image smoothing)^] ^r^^4. legS^-S^l 
P.A.Chochia°11 ^«fl 'Optical Memory and Neural Networks'e}^ ^"S^ Two Tasks 
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in Image Enhancement Technology'^ 71MSM , ^^-^ ^€4. 

<50> EL7}2\ ^JE-f vflJfofl ^fl^Rr ^[{x}H ^ ^^-A 5Sf & 

°1 3.7)9] QS.^ ^ -§-*)] xfl^-<>l] ^flSHfr 

( smoothing) ^cf. 
<51> [^§v>o 5 ] 

{x}=x,^ x 2 , x n (x_i6WJ 

ol^ofl ojo^ isfoi fli^tyq-i^]^ A>-g-*H [WV,]^.^ rf-g- 6^ 

<53> 6] 

_ *gw;„ 

xEW L 

<54> <^7H f W (X')^ 7>^ t^S^i , X'7> -CT<4 5U* ^ w(x')=l 

°1 sjji, n^^l w(x')=(H ^4. 
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5)-^ ^^l^Cf. <a^^l t)}^^ ^T^r 2${£.*\, ^ 

10-40 ^°|# o] nfl, *]-g-o| ^ ^ofl^ ^sH&l 



^#^^1 ^* J±^53°-^, XI ^.^5 ^&|(mean 

square error )^ 0.5% ^^fl^^K 
<55> ^]30 #7^ofl , £ 4°fl 5.*]%. s^*] Tjl^VJf (42)^ ^ ^ 5^(40)3.-^ # 

<56> ^132 ^TjH^ ^*Hr ^ JH^s-ofl tflafl #B)j±ig, 
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<57> [=^^1 7] 



B ... ■ 



3 

120- (b-u) +6Q . r=u 

g-+-b-2u 

e>-»-r-2« 

120- (g-») +30Q . if b = u 
r+g-7.u 

S=l- 



r+g+b 

<58> o}7H, r, g ^ A AA M-^Jl, u = min(r, g, b)» M-e}-^ 

<59> q-§-^^, *fl32 #7lHH H)^<H ^-^^11:^ cflsfl ^is) ii'S, Hji^oi 4I{- 

^ ^*h§: <9^*>7l ifl«|| ^-g-S)^ ^ 37]^ t}^ e]^^ (oriented 

texture features)!- AAS? s\-^ a^o] ^(vX local variation)^ 

^(f)Uocal oscillation)^: 3]^tr ^ , °)^^r tM^^M £°1*li=h °]-& ell 
t *r£-^(Gray Level Difference Method)*}- U)^i^<H o§# ^ aj-«Hl sfltg-^t}. 

=Lj^o] 1974id£oll E.J. Carton, J.S.Weszka ^ A.Rosenfeld7 r nflHifflH. 

^«KUniv. of Maryland)^ 7} ^ 1L5L*\ (TRrTechnical Report ) -288 °fl ^:Stb 'Some Basic 
Texture Analysis Techniques' ^ ^S^itHl L.Van Gool, P.Dewaele % A.Ooster 1 inck7> 
CVGIP^H ^atr 'Texture Analysis Anno ,<5 fl AA 7ti A l£H ojcf. 7*11 

<60> ^ ^^(y)ofl cflsfl #3*|Ji£, <^<HH A 2Mt(m,n)» f^i5 2L ^ojo} ^ 

s-ol ^^s>i, o] aH^(m,n)# ^Z-sL or k = ki/K, k=0, 1, . . . , K-l 

s\^_X\^. ol ufl, /;(-L<i<L)7 r o]e^tb 5^*>7fl ^-i^ afl<i^ 3.4.^0^ ^ gj. 
^ ^7l^(B)# 14^^^ ^ ^^(v + )3f ^ 7}-^ ^^(v")^ 
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8-4 £°) 
<6i> 8] 

v + = Z W. , if >0 

i—-L 



v"= , if <*, <o 



<62> <^7l>H, dj^ afl^ofl^ o]^\±=- ^ifo] #71^^ 

^h°l (gradient )( /;+!-/;)* i^MHl^t, wj^ Acos(i tt /(2L+i))S*| 3A}»j 7}^ ~£K^]"i=t 

L 

^(v k )^ 9^1 ^-Ol , ^ 7l§ ^(v + )4 ^ 7l§ 

<63> 9] 

v t =min(v^v t ) 

<64> W fl<i°l ^o](- L <i <L)1- nj-ej- ^-n*}^ dil-^^l^i, H o v ^(sign)°l a>^)^ ?§-a)6\) 

=L 3.7)91 di^ 3.7)7} ^ 7 fl^s. ^ ^(f ) o.i^ ^o^j- 

3-4^ ^|^<h V ^)i- ^cf. je^, ^sfl*i^ e^^M # 3 

<65> 10] 

f A =tanh[aS 

<66> ^ 9X^°), ®\^°] ^*l(t k )fe h>4^ 3.71 # ^ 

^^l-S- ^SW^lSial, ^"Nl-^ (hyperbolic tangent)* <>1 -§-%!; ^^-S. & 
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o. EJl^o} ^7\)S\JL ^ ^\^o] 3711 S)^C}. o) nfl, ^aVo] ^ 

7]!- 4^ ^^3- #o]^^i(nB«i 1/2^), 10<>]1 Sj-dt^ 3) 

^P3*l(t k )# 4^- 114 £°) ^ 5d4. 

<67> n] 

fJ-tanh[aE/J(A)] 

<68> H^JfEi Z]- Efl^cH ^^]( tk z)^ KZ7> ^7l7ll ^ -g- ^ ^cf. 

<69> ^132 #711^1, 5. 4°fl H^l^l AH-ai^^o^ ^ #;*|(44)fe £ 2°fl ^ A 

AB_Efl^c^ 71 ejl- ^jl <g<* ^^-(46)5. #^^4(^134 ^-Tjl). 
<70> ^34 ^Tfl^ofl t s)^]£ cg<* ^-^ofl ojTjsH, ^r-fi- ^ ^^-(46)^ ^-Qj 

^ #*1(44)°1H Ajj-EjiA^oj afll ^^^(Thl)-g- til , ^ 

# # ^5J^-(40)s.^-ei # tiim^ .^^i -g-^H ^ 

*>^1, ^1^-4 ^^«^1 tfltb 4^ ^ X)£S.^-Bl ZlEflSl- ^ 

^ ^2flS ^sHr-(48)S #^^4(^136 #7)1). ^, ^iL <3<*j ^^f(46)^r 

<7i> «.( 46 )oH^ A>-g-sl^ 4 e>Dl j= (pyramidal recursive 

approach)^: 1979>dH«H| G.M. Hunter ^ K.Steigl itz°fl 4*fl PAMI-1 IEEE Trans °)1 

'Operation of Images Using Quad Trees' 5? 1980\i A.Rosenfeld°fl 4*fl sfl^ 
SH°fl ^rtb *fi5*r ?i3)ei^(5th Int. Conference on Pattern Recogni t ion)4 sjji 
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(Proc.)°ll -sfi 'Quadtrees and Pyramids for Pattern Recognition and Image Analysis' 
oil <=>) ^1^1= <$<^ ^^^r <3#-§- 3*1*1*1 

M-^f^L, I-*!), ^1-^-2.5. fe- ^(multiple scale or resolution) 

3 ^*\, ^ 7ll#(layer)^ ^ ^-g-*K element)^ ^ Tflf^ tr 

<72> ^2}ul= ^g-igoj] ^T^fc*), £ 4 ofl -jl cg<*) ^^-^-(46)7> 

7ls °3<3 ^g- ^1H» ^sjiLia rf-g-nf ^-cf. 

<73> £ 5tt ^ 7\}%^ <S^°1 2>2 1M-§- ^ 4-g- E^( tree )(5c^ ( Eg])f 

Bl-vfl^ JE^o.^, 31^(60) ^llN-2 31^(62), ^1N-1 7fl#(64), *flN 7fl#(66) 

o. S o| =l<>^ oirf. <^7l^, 7fl^(60)£- ^7flB] ^^(68)1:5. ol^^r^, ^ 

^ Til** M-Br^th 

<74> S)2}-n|l= 71^ ^ ^ ^1511- ^11-7] ^«fl, £ 5^1 ^^L 

H5l ^j^ ^(direct pass) ^ ^ 3fli(inverse pass)<HH ^-g-^r -g-*]- 

<75> sfl^oll^ tflisfl 2]^ 4^ Sj-Jfl 711 

<?1 ^#(60)^*1 ^(0)1- 7^(66) «o^£l ^5.°H, 

3sfl^oflAi s^Ijel 741^^(60, .... 62, 64 ^ 66)°fl cfl^ ^ °] 

€^f. 3)3 sfl^H ^£l^ £ 5°ll u>sq- ^O] ^£7} ^ 

^ ^llN-2 7}]^(62)°lH<i) 47fl^ z}- ^= 3#£r *flN-l 7^1^(64)^^^ #tfl ^ 
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*H ^^fl M-^Cll OlCf. 0]$ o^fl, 7^0^ Eil^fiLj!- ^SKf EflipE] ^o] 

^ ^1N 31*(66)7V*lo] 7^1 #1-^ ^}-u)-o) ^ jit). ^ 7)1#<2] EflJf ^ 

<76> J£ 6^ 51 5°)} 5L*)& ^^o]] 4= ^ 47fl^ ^ (element) 

s.^ ^^s. (70i 72 ( 74 ^ 76) ^ ^#(70, 72, 74 ^ 76)-4 o]^}-i- <^^#(0r, 
2r, 0b ^ lb)-§: M-bJ-vAtt -Sl^H , ^ <3<3<H] 7l*fl^ ZL <3<*£] iLE^Jr-i- v| 

<77> z]- Tfl^o} Efl^Sl Tgo. o.^ ; £ gofl ^^#(70 ^ 72)^ 

7^, ^^1:(74 ^ 76)^ 7]?), <8^#(70 ^ 74)^ 7^ ^^^-(72 ^ 76)^ 
Ajj-Ejl^oi 7]S1#^- 4«1] J±<^ ti>fif z>o] ^t}. o] trfl, 

i^<H 7i^ t^jf (24 )^ ^ 7>f^l(w c )af xn Tlsll- Bdi^^ 

Ajj-ai^^c^ 7^e]S-7.i #^^1- OUTl^r ^ ^SL <3<* ^^-(46)5. #^*Vcl-. o]<$- Q 
°1 ^-^d^M 7H^1;# afll -£-^3KThl)-gr J^V^r xh_bji^^c^ Ti^l- 

<8^t-?HI tfl^^l- axl*>C}. S]}^7} ^ ^^S.-^ ^^(Xfl cc^ 

^^^)* ^ -^ < H?> ^^AS ^^cf. <^1# , ^^#(72 ^ 76)^121 Afl-^j>i^ 
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°\ c g^l"(74 ^ 76)^ T^e) 7 ]. m £-^&(Thl)-§- % + , 

^#(72 ^ 76)^o]2|- ^^s.(74 ^ 76 ) A>o]o|j^. ^ ^ uj-^cq Efl ^^ = (80 

^ 78H ^ a^l 5] ^ , <^1:(70, 72 * 74)-£r cf€r <^(76)4 ^=14. 

<78> tf-S-o.S., £ 6<H1 2E.a1€ ^^lr(70, 72, 74 ^ 76)°] £ 5<i *flN-2 

(62)4 2A}«-^o]l sfl^ ^-f , ^-<g^ ^^-1: ^#(70, 72 ^ 74)2] fl£.(B), 

^£(H) ^ 5fl3E(S)<fl tfl^ ^SM^S: Tfl^SQ 7l]^(64)4 S})^ t£(68)S 

xi^cf. tiVigoU , °3<*(76H1 t^tt ^Ji fl^(B), ^5L(H) ^ *U£(S)tt 

N-l 7)1^(64)4 *fl# ^JEL(68)S #^4*1 

<79> <#$\ Tflf^-i- ^ tfl^s] ^ o^]^- ^) N _2 ^)^(62)^ 2 

47 flo] ^^#(70, 72, 74HH ^€ 31^ ^4 7}x]3L, 47fl«- ^ 

^]N-1 7fl^(64)4 *fl# ^(68)4 ^.^4 ^4 Bfl^aJl- -g^tf. ^, £ 6<^] £a] 
€ <8^#(72 ^ 76)4 ^#(0r ^ 2r)A>o] ^ °J<3#(74 ^ 76)4 ^^#(0b ^ lb) 

<80> ^#^V 2fl^o1]A^ Sfl^H^ S.^- ^f$Q 3f £. 5 ofl £A|^ ^A>^| jjfl 

^(66)-^4 afli 741^(60) ^4 3^.°] ^ 3fi^°lH ^34^ ^4#°ll ^*Jl 
4 «H-4 i^iofl tfl^ ^-o] ^344. 

<81> 4 7]}f^H Cgctfoj ^=. 7 > Of-Hj OjO^Jr^. Ol^l ^rrfoi Afl 

<3<3«iJL# sfl^ °fl £ 31 , *(1N-1 7fl^(64HH 0, 1 % 21- 

°1 -S^^r ^^^1 sfl^>Jl 2^= 3-8: 4^- ^^°11 ^^^-^ °1 ^-=-l-(0, 1 % 2)o) 
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*W °m l'-S: ^-eUS h^— 3^1 Afl3.£ ^Q^ 

»±Jl 2'!- 

(62)^ lAV^o)}^ ^t=-g. 1, 2 ^ 3°1 afl^ul 0^ 4€- ^^l 

afl^*>Jl, *flN-2 7fl#(62)^ 2^^ofl^ t = 0, 1 ^ 27> ^-Utt <3 «H Sfl^^n. 
^ 3^r tq-S. <£^6j) sfl^JI, ^]N-2 Til #(62)^1 3A>^-Tgol]A-] ^^s. 0> x u] 2 7> 
^ «8*W n^Jl ±1= 3^ cf-E- <3<^H1 *H^^>31, ^llN-2 31^(62)^ 4A^^oil^ 
ic-B* 0, 1 ^ 271- Sfl^Sl-Jl i^-EL 3^ <g<*H efl^-^ji 71-^^-cf 

. °1 «fl, 1*>^3 i^=#(l, 2^3) zJ-zH *flN-l 7ll#(64)^ lofl -M^S^ 

°m *i3L l'l- JfQ}S}aL, t}-g. ^^^1 i=.JE. 0^1 *t|3.£- °m *1S. ^ ^>?} 

*flN-2 711^(62)^1 2A>^-^^ ^=#(0, 1 ^ 2), 3*}£-^ tJEL-I-(0, 1 ^ 2) 
^ 4^^Sl iiJ=l:(0, 1 ^ 2) zfrzH m-l 31^(64)^1 iiJEL 1^1 ^£15^ ^ ^ «i 
31 I'* -f<^>al, cf^r ^^1-^1 afll, 2, 3 ^ 4A>^^1 sfl^ ^#(0, 3, 3 ^ 3)°fl 
4^ ^ «ls 4' , 5' ^ 6'# AA ^ ^^^1^1 *H#*Rr 

ol <^ ^^l 7l^ ^ ^l£7> «>#^^1c}. 

<83> £ 7^ 7ls ^ ^1^1- ^^^>7l ^ oflAl^oi £^o. s ^ ( i f 2, 3, 4 ^ 

5^1 «1^7> cHs}7flsl <8^*(90, 92, 94, 96 ^ 98)5. ^€4. 

<84> i 8^- £ 7*fl ^-g- ^lSS.^-E-1 ziefl^o) ^IaI^o] 

^A^i, 7l^ ^« ^l^Hl^ ^5. ^^£l^ ^f- 
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<85> ^Jl <3<* ^-gr^-(46)^r £ 7<Hl 7)3, °l-§-*H £ 8<H| £ 

^^tbcf. ^7H, £ 8<H1 ZLSfl^^ £ 7°fl 5*1 € 71^ ^ ^13E.<H| 

°fl tfl^ 7>^:*l#(wtl, wt2, wt3, wt4 ^ wt5)^r ^l-o^HI ^ ^iL# 

<87> ^136 *»[-^^o] 7^ i£^Jf(24)5.Jf ^-Qi^o] 7lel^ 

*l)2 HlHI^Ji, ^Jl ^^-(46)^ ^ ZLefl^l- ^ofl 

-S-^M ^Sj-*!-^-, ^^-^ ^2J)=-I- 2^ ^Jfl^i #3^*} 0UT21- 

**fl #3W(*fl38 ^31). 
<88> >||38 ^3HH ^V-g-S]^ 4j-^i^<H 71 ^^>7l ^*fl, Afl-Efl^c^ 7^ 

^3^(24)^ 4) 7>#^(w c )^ i^Sl U)i^<H 7>#^l(w t )# A>-g-^ tfl^ofl, ^ 

<83**f| tfltb ^>-g-W. ^7]Ai, ^^^o,] ^ S-^o]^, 

^^#^1 U)^<H ^£[ t (u' ,v')](^7]Ai t u ' ^ v'^r 7l^ ^ ^l£oH 

a^-m *H£-sHS <^## AA M-^^Cf.), <S^*3] ^7][p( U ' ,V')] ^ ^ 

<83*3 5fl£[s(u , ,v')]^ #-§-*M 7>^£)^ ^ 7>^^[w c (u', v')] 3? 

7>^^][w t (u', v')]* ^, ^-U)^<H 7] ^ ^9-?-(24)Sr 7>^£l^ ^ 7^ 

*Uw c (u\ v')] ^ 7>^S]^ 7>^*l[w t (u\ v')]f 1 2°fl i±<^ 

q ^ 3°fl J±<*|^ 71 el 54 A A ^^>Ji, ^^l-l-* 7>^> 
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<89> £ 9^ £ 2°fl Afl-Efl^A^ ^ ^^(24)2] ^ofl u>^3]*l- ^ 

^AHl^ l-^S^Ai, AJ1 7}^] 31^(100), ^^<H 7>^^] 7fl^L(102), X| 1 ^ 

^12 ^7l#(104 * 106) ^ 7>^>7l (108)5. ^€i=k 
<90> £ gofl Afl 7 >^^1 711^(100)^ ^ *r*H 123} £o] aA 7>#^[w c (u' , 

V')]# 7fl^}-JL, 7)1^ ^ 7>^^1# *fll ^7] (104)3. f^W. 
<91> [^^Aj 12] 

w c (u'. v')=w c +w t [ 1 -t(u', v')p(u'.v')]s(u'.v') 

<92> ■'-•v 

W c ^ W t^ ^ ^ ejj^o^ ^« ^ M-E^Lfljl, t (ll\ V') 

^- 13 ol a.^€4. 

<93> 13] 

TCuO+TCvO 



2*T 

"'■ - 1 max 



<94> T max Tr s|cfllM- i^eMM, T(u')^r 4# 145f ^> 

<95> 14] 

z=l k=l 

<96> 0)7}*], t k z (u')^ 3.71 zoflA^ ^ kl - g-i, ^ ^. EJl^^c^ ^ o} 

*l*M=h 7}f^} w z fe 3°)] J±<^ 7}^ 7^)^ol4. 12 o\]x] pCu'.v") 

t}-§- 152} ^<>1 a^^4. 
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<97> 15] 

„r mintPCuO.PCv')] n 



Po 



<98> <^7H, p 0 ^ 7 }3z ^ 5*1^ M}^^. 3.7]9\ ^ 

M-E^-^tq-. 5E*h sdi'.v')^ *r«M 16^4 ^1 S^^tf. 

<99> 16] 

Q.5 . Q.5Ff ^[SCu^SCv^] i 
L S 0 j 

<ioo> <^7}*\, So^ *fl£^ €-^&-§- i4b}-\H4. 15^ 161- z}-zHM ^ M 

<ioi> £ gofl 7>^1 741^(102)^ Qji^ol 7^^[w t (u , ) v')]l- 4 

173}- yj-o] 7\}^Y& *i\^o] 7>^^11- ^12 ^7} (106)5. #^tbt}. 

<102> 17] 

w t (u'. v')=[ 1 -sCu'v^lK+w^+w, s(u'.v^) t(u', v^) pCuW) 
<103> 9<H1 ^ 7 >^^1 7jl^(100) ^ Q]^^<^ 7}^*} 711^(102)^ <^#*} 

IN5# ^(^H, ^^^> IN5fe- £ 2<H1 <y^3r*} IN3<i sfl^W. ) ^ ^ 

jg^. BJj^^o) ^ 7 ># 7^, 7] 3, ^ 7)S.<#c% 1^1^ £17^ 

^ *h:e ^£2] ^snt^ ^^>.^ ^3^} in5* ^ ^l^-^^-Ei <a 

<104> ^ i ^<47)(104)^ ^«H=} 1 2<H1 JSL^*1 ^ 7]E](Dc)^ ^ 7>^*1 Tfl^ 

(100)5.^1 q 7^^[w c (u',v')]# ^^>JL, 7>-t>7l (108)5. 

•M^^f. *\)2 ^71(106)^ 3^1 ^e)(Dt)l- ei^<H 7}*§^1 
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3l^(102):sL^-Ei «]^<H 7V#^[w t (u , ,v')]Sf ^^1, 7> 

108)3. 7>^>7l(108)^r ^fl 1 ^>7l(104)^)Ai ^a>^ ^sj-sq- *fl2 

(106HH ^-4* 7}^}JL, Cf-g- ^Sj-Al 18 ofl ZL5fl 

SI- #££H 7l7l Afl_ai^o] 7iel[D(u>') ] ^ #^^V 0UT3-g- 

ZLVftZ. ^2^(48)3. 
<105> [^^-^i 18] 

D(u', v0=w c (u'. v')D <: (u'.v')+w t Cu', v')D t (u'.v') 

<106> o^H, D c (u' f v') ^ D t (u' ,v')!r£r ^ Afl ^ ^ 7^3.*!, 

<107> ^ f ^^fV ^o], cg^- ^efls ^^(48)^1^ ^}-§-£?Tr ^-ui^ol 7] 

^* ^l^>7l ^*IH ^l-g-sm ^ 7>^^l(w c )^- Q)^^ 7>^^l(w t )7l- ^&o] o}^ 

ol-B-fe, <3^1-£1 ^5L, ^1^^ <^#3 3.7} ^ 4£-Sj-^ 

^^21 ^fl£7> 7}^ ^-f , ^-Q]^^^ 7]^# 2:^*>7l ^*lHolcK 3 C« , >*fl£-Sj- 
£ <3^«-(u' ^ V')S1 ^7l7> ^£-sHH EL7121 ^-^^(Po)im- 3 -f , <^ 

*H 18°fl q 7>^^[w c (u',V , )]7> ^7fSl^ ^Ajofl Hdl^^o] 7T-#^[w t (u',v')] 

7> #^4. 4^"^ <3^#^ Ejl^^c^ ^£7]- #7>^, A_fl 7}f^Uw c 

(u'.v'jm #^*Kr 7Vf^uw t (u , ,v , )m ^7>w. 

<108> ^-§- s^fl, zLeflS ^5^(48) 7> >H138 ^sRr 4^-8: # 

<109> ^ <3<£] ^&-^(46)S.^-Ei #33^ ^.aflSofl °i<^^^r zl EL 
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71 7} #4i£Rr ufllttch 
<H0> t^ofl , afl^ ^It^H, ^3 <3^-g: ^^^.S.(ol^ ( ^o) ^-g- 

tiflo]^ ^^o]^- ^-) ; zi aflo]^ cg^jzf <g;g«g °l-g-*Rr ^^1-^ Afl_ai^^o^ ^ ^ 
1- 183.^3 31^ AH-efl^ol 7^7)- ^2 

o^ # ^ ^^^^1^* t^W. °1 *1H^ ^-t- ^43^ ^1^4 

^-1- ^fll-Tll ^^ZL, yflo]^ ^.j. ^Al o] ^«#3Z|- tg^j-fe 

^fi^, ^ Uflo]^ <^^0.5. Afl^-Tll ^ 

*1 *>-¥- ^tHfl-ii. i4¥<H^ ^ 5^. °1« 18°fl ^ ^ 

<112> £ 10-gr £ 4«fl £^1=1 ZL2fl= ^^5}-^-(48)°]l^ ^ A o V ^2flH# ^Sf^ 
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124)3. 

<H3> £ n£- ^3Hf (48)^1 ^o\] o}^-2]^ o^^ Al o)l^ .a.^ 

3.*], *)U *>, ^12 2> ^ X]3 *> ^^#(140, 142 ^ 144) ^ 

(146)3. 

<114> £ nofl x^X\Q ^^^-(146)^ 4^- ^r^M 195} :£o] xl2 £-!}£:( 60^1: ^ 

3 .2.3. ^sH^ *f)l, ^12 ^ Xl3*} ^^#(140, 142 ^ 144)3. AA #3 W". 

<H5> 19] 

9=a (Wp-+ B ) 

<116> <^7H, P'^ tiliL^ ^- ^ 3.7) Mr M-^HU , P 0 '^ <3 

<117> XU s> ^^-(140)^ *r«H 18^1 5*]^ ^-^ji^cH >\AQ 

wliH^JL, Afl-Efl^A^ ^^ 7> ^^-(i46)S.^-El ^ ^ ^12 °1*K1 3 

3. ^ ^sfl- ^^*V *fll ^A ns)l£t X]2*> 

(142)3. #^tW*fll20 ^^1). ^r^H 19°1H # # f^M^o^^ xll *\ <g 03 

^^-(140)3 >8^-g- 7^)*± ^ ^cf. 
<H8> XI 120 ^l^ofl, A2 °§<% *gtHr(142)fe- XU aj]-e31^^<^ TlejSf X| 2 £-^&-g- 

HU^uI, XI 1 ^-aji^^ p]^ 7 } X| 2 <>m o J ^4-, ^1 ^ 2Jfl= ^ 

1- ^t!: ^12 nefllf XI 3 ^^(144)3. #^*t-t}(XU22 
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•0'-2.S -£^H ^ ^ 7>^^1 ^ *J\ + ^o] 7\%*], ^*H1 3^ 1 HL^r 2*fl 

W H < W B ^ W s < W B Sl efl^^c^ «j Afl ^S)-^ 18^1 

JjLo} X)l £ ^2 ^7llr(104 ^ 106) 44£r ^ 7}^ ^( w -)7> 'O'H *J) ^ 7}^ 
*1 ^l^dOOS^-Ei q 7>^*l[w c (u\ V)] ^ &\^°] 7}^*) 31^(102) 

#^£)^r v<\^o] 7>^*l[w t (u , f V)]* W H < W B ^ W s < W B ^1 ^ 
^ ai^c>| 7flAK«(20 ^ 22)-1-^e-1 44 #^5)^ ^ 71 s] 4 al^<>| e) oil 

°1 nfl, 7^71(108)^ ^41"* 7KV c5}-ZL , 7}*)rQ ^-Efl^ 

Tlsl^A-l #^#*> 0UT3^g- J§-n JEfll #^5^(48)^ *fll22 #7ll 

fe, ^^l-(u' 31 v 1 )^ ?l£7> nfl^v *fl*H*<*| + 504. 

^11 124 #711^1, ^13 ^^(144)^ ^12 ^_ai^^<^ Tlsl^l- ^ 

^-(146)S-^El <$n*\; A]2 6 )-g- HliE^JI, A}2 ^-ai^ol 7l2l7> ^2 

°1*>?1 ^-f, ^12 nefl^oi) ^a]^ ^7fl^l <^#(ir\ v")* ^Sl-ai, °1 

sl*b ^-a)-* aV^H ^ #^#7.}- 0UT4 

# -f^fl #^*>4(^124 #711). ^71*1, 7112 ^.Eji^^ol 71 51^ 12 ^ 17*^1 

w c < W to} 2? d^- «V<3S}^ Afl 7 >#^1 % EJl^^cH 7}^ , 1 i&^r 2°fl 

i^^l ^ 7ie]<2l- 3^1 S^si aj^^c^ TlHll- 18°fl tfl<a*H ^-Uj 

71 el oil ^1^-^. ^, £ 9°fl ^-ai^^oi 71 el ^«.o] ^1 ^ ^2 ^ 

^7l-t(l04 ^ 106 )-& 
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w t < w coj aj] ^ eji^^cH 7 }f^] 7fl^f#(100 ^ 102)^^1 zj-z}- 

£]xr ^ 7>^^l[w c (u", v")]^ Q]^^o] 7ff^l[w t (u" , v")]l- ^ T^EjSf Uji^^ p] 
eH z}-z}- ^^-t)-. °1 nfl, 7^V7l (108)^ afll ^ *fl2 ^7ll-(100 ^ 102H^ ^ 
€ ^4* 7HV*|-J1, 7>^^ ^aj-i- *fl2 ^_a]^o1 7^^ #^^> 0UT3^r <$ 
# ZLSfliE ^3}-^(48)5L #3^. ^13 °m ^^-(144)^ ^«-(u" , v")S] H] 

<i20> £ 12 ( a )-b i&^r # <3 A cMr M-^jl, (b)^ ^<*f| °§ 

^ ^ y ^ ^ ^*1H M-Hj-xfl^ 

<m> £ 13 ( a )fe <g^ 3E*r £ ^>S-ir M-EKflji, ( b )^ Mj-^ofl o}*]- cg^v eg 

^ ^ y o v ^ ^ ^*1W M-h}^ s^oicf. 

<122> 14 ( a )^ og^ ^ ^iflui, (b)^ ^<Hl 3tb <3 

^ ^ ^ ^ ^*1H ^£-3 ^^-i- M-e}^^ 

<i23> £ 12^ ( a ), £ 13^ ( a ) S^r S. 14^ (aHl <g#£: ^ ^ ^-^-Jf 

(46HH <« 1-^ 16007fl ^^3] <3^#5. ^i^lJL, ^aflS ^5)-^-(48)^ 

°1 167fl^il5. #o]^ a, ^l^sj-sj <3<3## ^sM^ 

(b), £ 1351 (b) 5E^r £ 14^ (b)ofl w}<4 ^ oicf. 

<124> ^^*V M. wV^ofl o]*V ^-H)^©} 4=^ wj-rt ^ ^1 ( Ajj-E^^o^ o] 

^ ^ 31 «o^^ tflSHg Cl^l^" Al^^oflx^ jrs).^ 

A>-g-^ ^ oicf. cl^^ « 0 >^^ tfl^o] Ji^^: SJr^-Jl, A>-g-^> 
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7} *<H^ Al3f-o.s.*| ^iL# ^^91 *MHH ^bV^ Aj-g-x}<4 

^j^^olji, ^^o] iE^ol 7}^ ^^1^- tfl^ A]^Efl 

* 7fl^}7l o^Cf. ofl^cfl, tfl^ Ul^i Aj^Efl 

afl^Tfr, ^>-§-^1-7> «H^^. ^ Sf, it , %J1 S&^r ^^.ZL^, ^ 5E 

s] JE.e|-nHH c^^lo-js}^ 7 ^ > oi-. ^.e) ssnigHl *g&.% ^g.^ « 0 > 

^ £^ HJ^o^ rfl^ ^ cg^^-^c-fl ^.S-tF Tfl^l- ^ &t}.. £ 

^*fl ^ ^ 53 ^lxr ^ ^ -^^ ^^H* °g 

^ ZLHflHl- ^^b, °1 ^ ^^^1 ^tb ^P-S- a o V ^ ^ ^ 

^ Cfl^-o] <^5]7MS1 Afl ^e]7M^ ol^o^^l ^-fofls. ^l^-Sfsl <g 
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<125> 7\}^7\, ^-Qji^ol 7^ ^ ^ ^ #Z\Si\- o] 

^ ^S" ^ ^l^r w o^^ ^<cl£ ^ iJE-SS-lM^H 

<126> ^ t Mj^ofl ^ cgAj-cq o^o3 ^a. ^ *j ^ - <3#iJ]6jj #7flS>fe u} ol 

v}®.^ ^o] x}x]f>}±; c^^6\] tfl^ ^ til- ^#t!:Cf. o] nfl, ^s}. ^ 

^nf. HLth ^iUr *WHr3l ^l-§-€ ^£ 5£4. 

<127> r E ^ i MPEG^ ^ <&^r <y-^sl^ Sl-SHM ^15^ ^ 

<128> ^ol ; ^ ^ofl o}*V Afl_al^o^ TlHl ^ ^ 

^ AJ^-EJI^^^ 7]^^ o]-g-^ CgAj-O} ^ ^ ^*)t £) ^fl 

^« *fl^sM fsflM Jl^-°S ^-g-^- ^ ^5^? ^ 

^^1^ ^ ^o.^, Qj^^oi ^^11- ^l^H °J-^^1 ^^2) ^r*8 
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^ ^€-8- ^>€" *r #5=^- S>*r £"^4 
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#31; 

^"71 ^ ^j^o^ ^ ai^o^ c|-^ -L7lofl ^S)^ 7>^ 

Tll^r* ol-g-^ ^-7] ^ Aj-ojo^ Hfl^^cH 7l^# ^5Kr tir^l; ^ 

(c) #7] 4\ 7^1- ^ 7>^^5f ^*}JL, ^7) Uj^M 71^1- flJi^H 7>^A] 

JL, *ft5.7} ^7} ^t«ofl ^5-* ^ 7>^14^ ^HU^T^ #71 

2] 

*fll *<M1 5a<>H, #7} (a) #31^ ^>2fl^ ^o] # 7 1 Afl 7l^[D BH si(x t y)](^7l>H, 

7^ €^ 

Dbhsi(xj)=W b I B(x)-B(y) | +F H [min(S(x),S(y))](aB+b)S I H(x)-H(y) I +F S (S)B I S(x)-S(y) I 
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[<^7H, B(o)(^7H, ott x SE^r yofl «fi^-^cf), H(o) ^ S(o)^ ^(oHl 
^ 351, ^ A o v ^ *fl£* ^ M-EHJL, 5 fe B(x)sf B(y)2] ^^^1- uM^fl^, S 
^ S(x)4 S(y)s] i^Ej-HU, w B> a ^ blr-B- ^ #^ofl §fl^>Jl ( F s (j)^ 

^ Ji^ M-e}-i4U, F H (j)^ ^Ml tfl^ ^ ^» M-Bj-^tf 

.] 

3] 

^12 ^-ofl >8-7l ^ #*r[F S (j) iE^r F H (j)]*r j7> lilt} jo] 

j7> lo]^-ol^ io] 3}°. ^$2.3. t}^ Afl-ai^^^ 7-| el) ^ « 0 >^. 

4] 

XI 1 *<H1 (a) #7^ o>sfl<£). ^ol 4? ^e)[D BH S2 2 (x,y)](^7|^ 

, xSf y^r ^7] Afl ^HJ-6j|^ JjL ^1-^- zj-z}- M-E}^Cf.)# 7flA>^ ^ f^o S ^ 

^ 4fl-3]i^M 7^ ^ ^ . 

[°i7H, B(o)(^7H, ott x IES= y°fl Sfl^cJ-.), H(o) ^ S(o)^r 3(oH 
cfltb ^ *fl£« ^ M-^iflji, W B , W H ^ W s #£: ^ ^o\) Sfl^ji, F S ( 

• , • )fe *fl51°ll tfltb «1 -id*8 M-^ M-^iflul, F H ( • , • )*r *W tfltt ti] 

5] 

^12 %V tc^ afl4 5U°H, U-71 (b) ^Tfl^ o>sflfif Qo] #7] Ejl^^o] 

7i^[D t (x,y)]l- T^l^h^ 3* ^8-2.3. ^ ^-ai^^oi 7^ ^ hj-^ _ 
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£ I t^(x)-t^(y) | 



[°}7H, W z ^r #7l 7}-^ 7fl4=* M-^lflul, t k z (x) ^ t k z (y)*£r X ^ #7l 
^\^o] WfA^)^ q-EfifljL, k=l, 2 , K °fl *ti#*}jl, i^^l- M-e}- 



*ll5 *<H1 5a°H, #7l ^-Uj^ol TH^l- Ol-g-§>^ ^ cgAj-o. c^ 7flS J cg^ # 

(d) #7l ^3 <8#^r ^ ^SM^laL, Jg^^ <3#ofl 
>H #31 ; 

(e) #71 q #71 ^^ol ^^s-o. ^-f>}JL, # 
71 (a) 3l*3*Kr #31; 

(f) #71 (c)^M, 3I| 2j.nl = =?-&^<% ^WM, #71 AW_Efl^^o^ 7^ 
^ *fll Hliil*>ul f «1 JH^ ^^ofl #-§-*H #7l ^#^1 ^l^Jl, ^ 

€ <3^#°fl tflt!: ^iL# ^ 71^ <g<* <£# aE | lf ^2=. ^Til; 



(g) #71 ^-Sji^Ol 7^ Si 21- *j|2 £-^&-g- WlJ2e>Jl, til^ ^3)-d\) #-§-*H # 

71 °§# ZLSfl^oll <3<3l-g- <^# aefl£t ^*Rr #311" ^ti^> 

3# ^32 -2.3. *>fe ^-Q)i^<H TiEl!- ol-g-*V eg ^-9) cgctf ^ . 
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l^tt 7] 

AS ^ Afl-Qj^^o^ 71^1- ol-g-^V <g#<a] cgcrf #i£. 

8] 

^17 ^7) (g) oj-g-s]^ # 7 } ^-U}^o} 7^^=. #7] ^-g- 

M ^^^.ol £ fe ^*<*fl #-§-*H 7}^)^ #71 ^ 7f^^[w c (u' , V')]d7)*), 
U' ^ v'xr #7] 4-g-3r}-=} ^ uj-Efta^.) ^ #71 ^^o] 7>^*1 [w t (ll' , 

v')]# °l-8-*M ^3 3^ ^ Afl-al^^c^ 71S1# ol-g-*> cg#o] cg<* 

91 

^18 1H1 5^*1, ^71 <^^l-o] £i=. ^.#§,g. ^sHS @]i 

^O] ^SttCu'.v')], ^"71 ^SHS Cg^l-o] =L7l[p(u' ,V')] ^ ^71 <^ * 

51 *flJE[s(u\v')]°11 *H#SHr 3^8- ^'25. *m Tl&ll- o].g-*V <8#o] 

10] 

w c (u>') = w c +w t [l-t(u>')p(uW)]s(u;v') 
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t( u ', v ')= ^ 



T(uO+T(vQ 

2 * T ma X (O^H, Tmax ^ <%7] *A^O] ^TEO} g\t$\$-% ^E^t}.), 

p(u»F[ minEPCu^CvQ] 1 

s(u-,vQ = 0.5 + 0,5Fr max[S(uP,SCvP] 1 
^■Bfvfltl-.) ^ L S o J (^7l^i, So^ #7} ^S}- 

#7l 7><f^l[w t (u\ v')]^r o\^Q\. £6\ ^*fl*lfe ^^JOi 

^-al^^o^ Ti^l- oj-g-SV cgo3 ^ 

w t (u', v')= [ 1 -s(u', v')](w> w t )+ w t s(u',v') t(u',v') p(u',v') 

11] 

^110 *<H &<>H, #7l (g) 

(gl) #7l ^-Q)i^<H 7l^sq- #71 7412 -g-^&* ^^Hl #-g-*M, #71 

<g# Z12flS#o11 3.*)$. ^7flSl #71 Afl^-Sj-^ ^^-l-(u' , v 1 )* tg^Rr ; 

(g2) #7l Afl 7 ># #^( W <=)* 'O'^-S. ^^JI W H < W B ^ W S < W B 2l 2:^1* 
^Tgs} a o V 7 ] ^ 7>^l[w c (u', vOH^H, u . ^-71 (gl) #7lHH <£<*j 

3^ ^ <3# H2j| = <*fl SAl^l^ ^ M-Bf^Cf.], #71 

Ql^ol 71-^*1 [w t ( U \ V)], #71 ^ 71 El ^ #71 f^^o} 7l5l# o]^.^ # 

7) ^-f^^ 7^3. ^. 7l ^ 2 «1^ ^*H1 #-g-*H, ¥ c ^€-(u\ V')* 



(g3) 



w <^ w 

c ^ tg_ ^7} q 7>#*l[w c (u , \ v")][^7l>H, U" ^ 
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V'^r #7] (g2) #7lHH ^ <3# Z15fl^<Hl S^E)^ 

¥ ^!-§- M-^-^tic}.]^ # 7 1 sj^^M 7>^^[ Wt (u", v")]^- <>l-g-*H ^ #7l q 

#7l z\}2 -g-^&£: #7l <^^S1 3.7H1 rcj-e^ ^*Kt 33 -g- e> 

^ Ajj-al^oi 71 Ell- ol-g-*V cgAj-o] cgc* ^g. 

12] 

^i^> ^ ^#*H1 ^"71 cf^- Jf^^L, ^f<*|=l ^iofl y] 3^}^ ^ 

5L*}, AflSL*} ^ ^#*M- 7>#*>ZL ( 7R>^ ^^1-1- #71 ^ A>olo) Ajj 71 215.^ 

#71 ^±.^o\] tfl^ ^^<H ^-#^11:5. vH^o] Jf-# ^*HMH # 7 1 

#S>JiI, U^^o] ^ 37H ] Jf^El^ 7># 711^= ^ ^S.^-E-1 #71 ^ 

A>ol^ HJ^<H 7l5l# 711#^>ZL, 7ll#^ AJ-7] Ql^o] T^-g. Ql^o) ^ 

3 31#^; ^ 

#7l 4j 7] Si 7ll#^-^E-l #33^7 #7l Afl ^ 71-^^1 SJ- >#*}jl, #7l 

a]>i^<H TlSl 7ll#^-S^-El #^£l^ #7l a]^<H TleJl- ^ji^ol 7H§^] ^#*f 
^1:* 7>#^1-ZL, 7>#5l ^3\.M. Afl-^l^^ol 7]£\S.*\ #=^Kr Afl_Efl^ 
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13] 

Dbhs.(xj)=W b I B(x)-B(y) | +F H [min(S(x),S(y))](aB+b)S | H(x)-H(y) | +F S (S)B | S(x)-S(y) | 

[^7]^, B(o)(^7H, 0 ^ x S^r yofl Sfl^i}), H(o) ^ S(o)^r ^(oH 
tfl?V fl5L, ^ ^ ^ uf-Ej-i^U, B(x) ^ B(y) o} ig^^ ^Lflji, S 

^ S(x)^ S(y)5l ^Hfiflzi, W B , a ^ b#£r ^ Sfl^KlI, F s (j)^ 

^fl£oll ^ J±^ M-^Jl, F H (j)^r ^Hl « J±3 ^rl- M-Hf\a4 

.] 

[3^*8" 14] 

^13 91°]*], ^7] 3.% ^[F s (j) 5E^ F H (j)]^ }7\ mcf ^ojg j 

°1 $3-, j7|- lol^l-o)^ io] ^.g- ^io s ^ xn-ai^.^ Tie] ^ 

15] 

*fll2 SJ^i, ^71 ^71^ ?ll^Tr o}sfl<2}- ^o] ^-71 q 
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^^[DBHS2 2 (x,y)](^7l^ ) x <4 y ^ # 7 ] q **MMH if ^ Tfl 

DL2(xj)=W B [B(x)-B(y)]Vw H F B [B(x)3(y)]F s [S(x) s S(y)][H(x)-H(y)] 2 +W s F B [B(x),B(y)][S(x)-S(y)] 2 

[o}7H, B(o)(<^7]>H, ofe x SL^r y<Hl «fl^cf.) f H(o) ^ S(o)tt <^ ^(oH 
tfl$ ^ ^ ^ M-BHlJl, W B> W H ^ w s l-£- ^ #^°ll Sfl^Jl, F S ( 

• , • )S= cflt!: «1 Ji^ M-^^l, F H ( • , • )^ *JH1 «1 

iL^ ^1- M-^W.l 
16] 

^13 ^ ^115 *<M1 ^^i, -#7} *H + ^o] T^sl 7ll#^ o>sfl^ £ol # 7 ] 

Qj^^oj ^^[D t (x >y )]# 3l#^ 53* ^3 ^ ^-ej^<H ^3 ^ 

D t (x,y)= £w z £ | t^(x)-t^(y) | 

[a\7]*\, #71 7># 7fl^» M-EHl^, t k *(x) ^ t k z (y)l:-£- x ^ y£] #7l 

ei^^oi «#^^ 7j7jr q-Hl-tflui, k=l, 2 , Kofl afl^ji, z =i, 2, .... Z<^1 *fl 

17] 

*fll6 &°H, ^"71 A^-e]^^ 7^ wVaJ«. S «-b1 ir^SlTT <#7] ^-n^ 

<=H ^# oi-g-^H 4^7H5l cg^l-S. ^-g-*Rr <3#S] o§cd ^ #^hi 
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^% ^%°\\ cfltt £fe 7]^ ^-g- ^JE^E] 

#^*Kr ^SL ^ 

■ir €r}^ ^-eji^ol 7] all- ol-g.%1- <g#<a] <3<3 ^ 

18] 

*fll7 %H1 $1<H>H , ^7l xfl_ai^c>| 7]^ M^Jf:^ #7) ^ 7>^l(w c )Sl- 

#7l ^ 71 ^1- ^HjI-jl, ^7l &\^°\ 7>^^l(w t )s} ^-71 71 ell- ^ 

^>3X, ^41 7V^>^1 ) 7K>£ ^41 A oM Tle]^ a> 7 ] 

^ ^^-S #3*Rr ^ Afl.ei^ol 71 el# °l-g-*v ^ ^ 
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19] 

^£[t(u , ,v , )](^7lA^ i u- ^ #7l ^sHel ^^1:^- ^ ^^4-), # 

-g-*H 7>^S)^ ^-71 ^ 7l-^^l[w c (u , ) V')] ^ ^71 *i\^0] 7>^l[w t (u', v')]# 
^-71 ^ Tie) ^ ^-71 7^2}- y-\A ir^JL, 7>< L V§|-J7 i 7K_V 

20] 

w c (u',v)=w+w t [l-t(u>)p(u:v')]s(u' ) v f ) 

[ ^71^1, w c ^ w t^ q ^ iq^<H 7>^ ^« zj-zj- M-eI-^zl, 



7l^, So^ <#7) *))^& ^^1:^ *1]5L^ S-^SM" ufE^^rq-.)^ M-EfvHd-.] 

°>2fl^ ^o] A o V 7 ] Vj\+^o] 7>^l[ Wt ( u ', V ')]# ?ll<+*Hr ^i^H 71-^*1 
JjL§ ^ti]^ ^ f>\±r q-*J\^o] 71&1# ol-g-^j- cgAVcq ^a. ^ 



t<>',V) = 



TQ^+TXv-) 
2*T 



(°}7H, Tmax^ ^-7] «3^M-^ &\^o] ^cj 



#3 =L7l3 ^SM: M-Bf-Hcf.) ^ 
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w t (u',v>[l-s(u',v')](w c +w t )+w sCu^vO t(u>0 p(u>0 
21] 

^20 *<H #^5pf-^r 
#7} o§# nefl^Hl ¥71}^ #7l ^l-g-sHS <3<*#( u \ v')* *8^-*>Ji, 

afll ^-aj^^o^ 7^ sj. ^-7] ^2 ^?M- y]ills>31, tiling -g^M ^> 

SJ^H *)12 f^v ^^5t #^*R=- H^-; ^ 

*fl2 ^-H^<H 7^^^ ^-71 ^12 «1 ill si -g^^M a o > 

7} A]2 ^Zt ^eflH^Hl l^m ^7flsl <g<*j* (u .. , v")]# ^^-*>ul, 3# 

^^1- \aV<g*H ^-71 3^ <3>£ ^.Hfl^l- #3*Rf *fl3*} <3<3 ^^°f# ^fl 

# 7 ] ^-U^^o} TlSl t^xr #7l ^ 7>^ w c)7|. '0' AS ^€ 

-S-71 ^ 7>#*1 7H^S-?-Ei #^5]^ ^"71 q 7}^*l[\v c (u\ V)] ^ #7] 3]^^ 7} 
^1^^^-El #^51^- aji^ol 7>^*l[w t (u\ V)]l- W H < W B ^ W S < W B 5l ^ 
>^7l ^ ^ ^>7l fJji^<H 7l5l Tjl^fS^-El Zj-Zj- #^£]^ ^-71 ^ 7] B) <4 # 
7l Hl^c^ 71 ^ oil Zj-Zj- ^V^L, 71-AV^H , 7}^ ^J*^ #7] *fl 1 
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^ Afl-Efl^ol 7^* ol-g-*> ^AVo] cgctf ^ 
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